Comparative studies in vitro and ex vivo on the anticoagulant effect of a reversible and an irreversible tripeptide inhibitor of thrombin.
Comparative studies on the anticoagulant effect of D-Phe-Pro-Arg-H (ALD) and D-Phe-Pro-Arg-CH2Cl (CMK) were carried out in order to estimate whether the reversible or the irreversible tripeptide inhibitor of thrombin would be more suitable to develop as a novel anticoagulant. Conventional screening assay methods in vitro were focused on the functional stability of the compounds in whole blood and blood components while ex vivo the changes in whole blood clotting time under parenteral application of the inhibitors were investigated. The efficacy of ALD relative to that of CMK was found to depend on the complexity of the test systems. Thus CMK was the more inhibitory in citrated plasma, but ALD showed the higher potency in whole blood. When incubated in various systems such as human whole blood, serum, solutions of isolated plasma proteins, digestive juices and tissue homogenates, respectively, the inhibitory activity of ALD showed only slight decreases for several hours while marked or substantial loss of activity was observed with CMK under identical conditions. ALD administered parenterally to rabbits proved to be powerful anticoagulant; CMK exhibited only a weak and transient anticoagulant effect presumably due to its ability to bind irreversibly to various plasma and tissue proteins. Accordingly, the reversible inhibitor ALD should be more suitable to develop as an anti-coagulant than CMK, its irreversibly acting analogue.